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#2 0 0 2- 207540 

[ff*Jg2] 

*m zmtz ^rn^rn t & mimm^®.? sunt. 

e> mm m^m. k j: >j tut agftfcftjg © if w * & &c as v * t mm* & xm t * m 

jkmzizti&mmtzmfcnMmff.irzxmt. 
t f TRv&T FTizmm-t&mi'Zmf&'tzxnt. 
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mmitmm t mmmmm t mm t f t t mmm* t & ^t^kmmm &c # & 

ttf m^mfcm z m&m t ? § t f t r &m t f t & * mm ? % x@ 
§ M««±T?f? e> r ^ & t ? 5 f9«^«6.; 

H^ill 7^S5(7)V^•f4^^-{Cj3V^T, fulE^MJIte, W, Ti, Ta, Mo, 
Cr, Nd; Fe, N i , Co,Zr, Zn, R u , Rh, Pd, Os, I r , 
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[H^9] 

[fMio] 

.[0 0 0 1] 

^ e l =e v - ;i/ izttm $ n z^wmm. &£t*zo m & m a tvxmm 

[0 0 0 2] 
[0 0 0 3] 

[f£*©&ffi] 

^) Sr^TitHh^:^** (TFT) ZW&tZ&mtf&BZtlT^Z* B 

m h ? y v% % & i c^mu.yt^mm® & o ^t^f/H x kjs < n, w 

[0 0 0 4] 
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© _t (C T F T H 5: JgjR -T 3 r £ * *l T V \ -5 „ 
[0 0 0 5] 

[0 0 0 6] 

^tfRlCffiSg^tlT^S. iiH #i¥lO-l 2 5 9 2 9^i> #P^¥ 
1 0 - 1 2 5 9 3 l#^#tCfi*Snfc'tt«ftt, *1S 4 >U3> (*fcliJKU5/ 

■ a*s^'v^%©T»a)*. *hx.t, ^©sflsSrfflv^Tiffii^i 0-125930 

[0 0 0 7] 

^•*f^aHLfe»#, i^- #i 7° n t ^ T'lsci^af ^ x. a, ftmmiz&t. 

#Ctf;fo;ftfc^aMx#&S. lot, 4>J!tStc^*tiS.*^4S:#S^Sfe«), 
#«M?tMJfcffc© 7^ □ iz * tfftjpg SftT-Lsfc^lRIII ±IB^fg(c tt, 
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[0 0 0 8] 

[0 0 0 9] 
[0010] 

«fc of-e ®#«[*«s & s ^ t & f&n t -r * . 

[0011] 
[0 0 1 2] 
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[0 0 13] 
[0014] 

iv\ 0 ^©ffii«*"ei 0 9 N/m 2 &c3iir6 o ?*iB&©*m> sin© 

[0 0 15] 
[0 0 16] 

6 ffiU#2 0 0 3 - 3 0 4 0 2 3 2 
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mmm it m m t mtmmm t mm*m<*m t*m mm &c v t~ 

[0017] 

mm^mfom z m&m 1 1 & t f t Rvm t f t \zmm? § & j&j&t s is 
mm\tmm t mmmmm n mm t f t t buibh^ ^ & tfcauM ic $ j## & 

[0018], 

£*1&V^ |fj|B^#^?:tS'Mi:f STF WfTFTICgitSi 

[0 0 1 9 ] 

, fiPt»> 4 1 0T^±^&63££iMi:LTV^ < , 
[0 0 2 0] 

Sfc, ±IB#^tCfev\T, lalE^MM^, Ti, Ta, W, Mo, Cr, N 
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d, Fe, Ni, Co, Zr, Zn, Ru, Rh, Pd, Os, Ir, Pt*^ 

o 

[0 0 2 1] 
[0 0 2 2] 

£ <2^ij «fc y , Hft ft jf h ±mm £ <DU$j] tf/J> fc-ts^i: 
[0 0 2 3] 

M£j|«±(c^M«h/aK^||JV(cft-t«ttn:M2:, lilt XffiftMLhlc 

[0 0 2 4] 
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mmm±iz ^nmm zm?& ^m^m t & m^mm^t s it t , 
t\ 

mmmitmM t mmmmmtmrnT f t tmrnm^t z^timmmMiz^wft* 
e> mm m^m k. & y mmmitmm <d m \h t r=. izrm iz & v ^ x mm t & t & m 

[0 0 2 5] 

±M&mmz&^T. mmummi*. x^vtmczzmimmmx 

[0 0 2 6] 
[0 0 2 7] 

±fa##$;{c£^T, mmwHtvim commit. mm^MMomm^)^ 
m^ztzwrntLx^z,. 

[0 0 2 8] 

mtbm*. m^im^m^x%^z.t^mm.tLx\^ a 

[0 0 2 9] 

*.t~, m$^m^ti±mmtbx. cvd^ oj^- *m 
i H 4 ^^-e^ai, ^imik^v^ym (tt-imitisv^ym) oommz^ 
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mW.M&l& (fc£U AiOtTi^fcttZr, 'Btl/TNi, V, Cr, Co 
, Fe, Mn) , *V^4AB 5 M**l»jK^ (fc£U A £ ITMm (5*;*/ 



[0 0 3 0] 
[0 0 3 1 ] 
[0 0 3 2] 

'5t)0T'*y.; tticRjtstif, -f^zrvt* ^x, -fe^^^^x^ 

v^ 0 «5^#©^«^J:tf5i*fl:©^=fe4#K:|R^3*i-r, IKItH 

• sKUxf b>fU7* h (PET) , !K'Jx-fKM> (PES) 



, PJx-f;H-fM>> (PEEK) , ^fUX;i/3jx> (PSF), jKUx 
~r;W ^ K (PE I) , jKUTU I/- h (PAR) , /K'J^U>fU7^ 1/ 
-h (PBT) , 3K"U W 3 Ffc^©:^*^ UV\, 
[0 0 3 3] 



, B £ ITN i , Co, Mn, A 1 , Mo) feJSv^fcJ:^. 




I/- h (PEN) , >tfy h (PC) , f->fn> 
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#2 0 0 2-2 0.7 5 4 0 

[0 0 3 4] 
[0 0 3 5] 

$8r# £ nx ft < , ffg^ft t> H^ic^ l <z>&Jij£ £ 2 ©iSie^E i:^3 ©ftfelim 

[0 0 3 6] 

xmmomMi&miz'D^x. &>TizMwir$>* 

[0 0 3 7] 

mi (a) cf 3 , lOttli, i i ttSftfcJfa^tt&MM, niiSftfti 

> 1 3&«JltJlT-&§ 0 
[0 0 3 8 ] 
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[0 0 3 9] 

si*, hi (a) &cftij:e>tcxi£i oinzmtmmtfciz&mM 1 1 
ts, mmmzt=.\t±mm i ult, w«w, Ti, Ta, mo 

, Nd> Ni, Co, Zr, Z n, Ru, Rh, Pd, Os, Ir, Ptid^l 

if n tc ^m. z tc izmi^m * ttz u < mt&munfr e> 

tf)M£ffl^*U£J:^ 0 gftfeS*-fc»j£JMl lCDKJjttl 0nm~2 0 0 n 
m, L< it 5 0 n m~7 5 nmi:t§ 0 
[0 0 4 0] 

*fe-tt^Mj»i i £<Dm\zmitmtZ'V^ymfr*>&2>mMmzi oonmii 

[0 0 4 1] 

■3C^T», ■SftWM*fctt&-MJf l l_tlc$HbMi 2$:0^-t§ o iHbtfJI l 

V*fc*n<5/*StK:j:y, gHt^U 1 5 0 nm~2 0 0 nm(Dmm£~?Z> 

3. 9 7 X 1 0 8 (Dyne/cm 2 ) T&*j> S I M S M/SlC <fc S 4X1 
O 20 a t oms/cm 3 m fc£U ZL4x^«M^ffili, #$lT«tf)ii3MT* 

[0 0 4 2] . e 

*V*T?, SHbtJjfl 2±lC«#(Jj$«l 3^^-t^o rO*Ui«l 3©^fiR 

12 2 0 0 3 - 3 0 4 0 2 3 2 
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4 1 0TCJ£JLtT?&*ltf £ <> ISirfltJil a^^yn-feX^'ttSUjiffoTfcJ:^ 
JgSffcS-BrSfcft 5 0 0°CJ^±(7)Ma$:ffx.^ jKU 2/ U =3 ytSkkfe&lrZ £ 

[0 0 4 3] 

i^VNT% JgftylEJIl 3 S|gtSi^#i:*:5S2(DlSl 5 £f§ 1 tf)^5iM 
1 4tBfiyottfi. (01 (B) ) ^2©S€1 5ii^l©ifl.0j:y 

[0 0 4 4] 

«fc»j3l£»1\ (ai (C) ) iWn^USiii:, Sft***fctt&M 

i£t5W (H^LfcvO &W*;ottfctfe, l!I«'tS3i:*W*Lv^ 0 
[0 0 4 5] 

[0 0 4 6] 

i 6Tftiy#*"ts. (mi (e) ) 

[0 0 4 7] 
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(01 (F) ) 
[0 0 4 8] 

fc^T*. EL120&MU E Ltf 2 0 &&ib#fc&«3M(Z>£«l 8£» 
3 0ifMl9tlfihtS o (01 (G) ) fcfc, »30«t#19]S5tafl:^ 

-So 

[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1 ] 

.Si:, bf-y lefts ^H^^(Z)fi&(Z)^D-fex=fej^b 
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[0 0 5 2] 

5 0 or^iiCD^S^lz-if-^^mitSr^oT^, JKfff*«*l 
[0 0 5 3] 

2 fc'0TXA»ScK:j:*afc'fbi'U3>ll!l2 0 0 n mX&-DX$)*$%W<DmMmz «fc y. 
»JK«««iaTff$, 1 £ ltf>nf>l5 0 nm£Hffc&Jg 1 2 £L 

xv\° vmic&zmitnTM loonmt^o t bm&w&mmmc <t y 
fltar^Tv^. tin i tbt^>m>i5 o nmtmitmmi 

2 Z.lsTM'imK.J:&mfcMTM4 0 0 n mX*&^Z <D$1MWZ J: V 

[0054] 

5 1 ^>MT•^^|§0^©iyil^^cJ;y^J||^^l:^Tv^-^> o 

[0 0 5 5] 
[0 0 5 6] 

.40 0 °c 7? 1 isrsu 4 1 o°ct? 1 &?m. 4 3 0 °c t* 1 ^ra, 4 5 0 °c x* 1 m 
ra - 

[0 0 5 7] 

VNl'tl^^T'feoTfe^SlCioT^iiC^T*^^*^ (- 8X 1 0 9 (D 
yne/cm 2 ) --6X10 9 (Dyne/cm 2 ) ) «fc %5r»j£#ffl£3tft LT £ fc# 
®2jbM^#]$tfl5. -6X1 0 9 (Dyne/cm 2 ) ~2X1 
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0 y (Dyne/cm^) CD^fflfC&£ 0 
[0 0 5 8] 

[0 0 5 9] 

7*i/v 3>i$:ft-i si-Hit . 

1 . 0 6 X 1 0 22 (atoms/cm 3 ) , S i - Hgtt 8 . 34X10 19 (atoms/cm 3 

) -e&y, «i«ifctc.fetts**ai«S:j|ffi , r*i: 2 1. 5%t*&o£ 0 *&, p 
C V D&©fifctt&#&iE*.T Jfffl lfei:r5, ffif&Jttc few -5 
7KHa^^l6. 4%, 17. 1%, 19. 0%##£>*lfc o 
[0 0 6 0] 

m»R. PCVDiSK:J:«**S:*tfr j e^/7r^2/U3>«; («j*JfcK:;fett* 

**»K#1 6. 4%~2 1. 5%T*&§jl) &IB*j»Ji^fiRL, 4 1 0 °C, 1 
©*#T**Jlltf«®T?£fe. PC.VD&K:ft£T:*Ay*?re.#£*lfc7 
[0 0 6 1 ] 

«r#^> pcvD^as^imift^'J^vi . (js*tt.««-2. 4x1 

0 8 (Dyne/cm 2 ) , Si-Hli, 8. 9 X 1 0 21 (atoms/cm 3 ) , N-H&6. 
6 X 1 0 21 (atoms/cm 3 ) '&)B?!fcftM^$U 4 1 O^C, 1 @ffl<Z)ft 



1 6 
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[0 0 6 2] 

(^3) 

ZlZlT'tt, ^y^r)x-A±i;MLfeWl (lOOnm) tmit^V^y 
E(100 nm) £ZmMf&mbf~ / &, MS (3 5 0 °C 1 B^, 4 0 0°CT* 
1 4 1 0°C-e 1 t$R3> 4 3 0°CT-1 4 5 0°C-£ 1 B£H3) S:fTV\ $ 

[0 0 6 3] 

±0. 2 Pa, ^ltij3kW, T;i/^>^4= 2 Osccmi; Lfc 0 
[0064] 

fti/U3>^-^7h (iiC#3 0. 5cm) fcMK S«£flDS&*SfcfcKoW*l 
Ufc7;^>^^i30sccra^T^U S«S3 0 0°C, j&HEij 

i 

0. 4 P a, ^M*^J3 kW, r;i/jr>SSS/Si^S= l 0 seem/ 3 Oscc«£ 

[0 0 6 5] 

* L T V \ 5 3 £ £ . 

[0 0 6 6] 

Jfc$£l/T, J/'j3>i?i-A±i:«rtLfeWK (lOOnm) fcgMtS/ 
U3>«i (2 0nm) ©«»T©JE#igfl:&iI£Ufe#, ±f3 1 t^T<D&Jl$:fi 1 
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[0 0 6 7] 

IWT*£'&j&>ofc. tot, TifiJI*±tc^«LfcM7?»*r i E^7 
[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

fc, H*»©MjZZ^«^6«»ia»CDTFt (nftl;HTFTMpfV* 

mtft) &ra^tc^«'r*^iSjc^^T»iBJc»W'rs. aas, 

7*?t)\ mzvmznir, as, TFT©M^Bam«©##fc£35*fttf, 

1 8 2003-3040232 
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[0 0 7 1 ] 

g«£LTWL ^7^1S (# 1 7 3 7) $:MVNfc 0 tt, S«±lCtt, PCVD& 
IZ J: U HftS-fb i"J3>il:10'0n m(Z)JRJ?^^K b 
[0 0 7 2] 

1 

2 0 0 am(DlMlLto Ifrffc 2/ U 3 RFH©^A«; 

^'Ja>^-^h (Ii3 0. 5cm) S^fciD 
It§ti!)i:*llfe7;i/i>^»13 0 s c cmfc'LTSKU ISSI3 
0 0°C, ^Iffi^O. 4 Pa, ^lt*3kW, 7/U:2>»*/ifc3R»*= 1 0 
seem/ 3 Osccmi: (_,£<, 
[0 0 7 3] 

* v*T*, * tt#Sr & O 2 T y > f\z i o T # y ^ x -r > M & Bfc 

its. 

[0 0 7 4] 

^^T^7X7CVD^T'M1S3 0 01C, Si^XS i H 4 , NgOfri^S 
S*lSKfl;Sft5/'U3>K.(Jlfi*itS i = 3 2%, 0=59%, N = 7 %, H = 
2%) & 1 0 0 nmCDjStsicM^U S e>tC*kj»i**1*3*ISl«fK:^9XT 
CVDW1I&I3 0 0.TC, J«#*S i H 4 *#fiK*j§£%*S¥3M*M 

>Stt**&^T?^y; «©f»«iaiK:«l: i oT**S:lt»S*, *Mlft#&T'$ 
[0 0 7 5] 

19 ffiliE#2 0 0 3 - 3 0 4 0 2 3 2 
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[0 0 7 6] 

'HSfltfs&iSfc, M H ^P < g{C^5tl^^KI§:ffi#1-^fe^(Z)U--if-^ (XeC 
1 :tI3P8nm) ©ra&^cf, $ fe«^#ffl^CtfiT*ff *> . b-if-ft 
lCliM^4 0 0n«JgJlT©X^2/Vl/— 9*^, Y A G U — if <Z)H 2 iljillS, 31 3 

^f§M£M^£<, ^rt'it f'JIUMISti o~ioo onzfemwi* u- 

if-)fe£JBVV ^l/-if-3t&^*lCT 10 0-5 0 0 ■J/cm 2 lc£3fe U 9 
0-9 5*©*-^-5*;^*ltiotia«U S/U 3>J83s® : S:j£2c<*'ti:ntf 
<fcVV, i^UjgbM^3 0 H z, X^;i/^-^l4 7 0 mJ/cm 2 T^- 

-if£Mv\ «*lft©»2Wil«~^4l«li»S:3lffl'rs©««#*L;v^ 
iCtf, N d : Y V0 4 l/-if- (i«1 0 6 4n») CDH 2 iff 30^ ( 5 3 2 nm) 
SI 3 Iffm (3 5 5 nm) "tn.tf.fc V\, j£$38ii0> b--if- £JB V>5«£ 

Ktt, .ffl#l 0W(7)^|gigC7)YVO 4 l/-if^? 3 |Hfm$nfe l/-if3 , fc$:^ll^ 

o C10h^<5DX^;i/^-^ttO. 0 1~10 0MW/cm 2 iI (#SL<tt 
0. l~10MW/cm 2 ) Mt'fe^. -ebt, 10~2 0 0 0 cm/sg 
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[0 0 7 7] 
[0 0 7 8] 

^tf#llf£S/y =r>$l£ 1 0 nm~4 0 0 n nu ZZZ'iZm&l 0 0 nm« 

dyrtmz^mtMt^v nymzmfc-tzm^ f&m&mt* ^jy^ytr 

)ldy(Dm&it (S i H 4 : A r) £ 1 : 9 9 £ U 6. 6 6 5 P a 

(0. 0 5To r r> fc.U RF;^-fS^0. 0 8 7W/cm 2 i:U « 
3 5 OTCfc.TS. 
[0 0 7 9] 

'-e©gt, 6 5 o°cjc^$tife^icAtir 3#©jiwraiMT-v^y * u >?xt 

[0 0 8 0] 

ic^ifb^i-v^wfesfeft, HftJK^^fts^u tig*?*;* v yfmz.fo 

[0 0 8 1] 
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[0 0 8 2] 

^±®iit'S«i o o±izmiktoM£fc\*&mmi o i, mummi 02, 

xy^^y^aLTA^tC^JiSnfe^frMl 0 4- 1 0 8 &Mt5iil^' 
[0 0 8 3] 

7*jmtzistix.*j? j *y hT»mitm*fo£'tz>£mmzi/vnym<n 

■r-So #HWJ-e&> ^7X7C VD&tC «fc y 1 1 5 nmCBffST'gMtgfbS/U 
3 y m CMit S i = 3 2 %, 0=59%, N = 7 %, H = 2 %) T*^JER-t § . 
[0 0 8 4] 

&V*T? V H4 (A) (C^-TJ;e)(C, ^-h«J3»ttl 0 9±tCffltff 2 0~1 0 0 
nm©^l©itll 10aL Biff 1 0 0-4 0 0 n m(D%i 2 <Z)fiIl 1 0 
bi:MMt5. ^HjfeWT'tt* y-h»l»Btl 0 9.±»Cffl|ff5 0 nm©S 
ft* Hi?3 7 0 nmffl^>^f^RS:)i^«it5. 

[0 0 8 5] 

*l'©#«K&af*2<Z)#«K%'^«'tS#«ffitt»i:LTttTa, W, Ti 
, Mo, Al, Cii>e>atfnfe'7n*, ■ *fctttirffi^*& 
fcL<ttft£ft*mT??Bja?<&. *^ !fU©#«il&t>lg 2 LTU 

AgPdCu^^ffl^TtJ:^. 2M«JttC»jea*l1', Biff 

5 Onm©>>nf>Kv l£ff 5 0 0 nmfflT^^-fAti/U ( 
A 1 - S i) BEff3 0 nnKOS^^VKSrlB^fllJBUfeaJilliJSfcbT*- . 

y ?7s7-ykn\^X\> «fcV>U H2(D#«E©7;i'^-^A^^U 3>C7)^ ( 

2 2 mtiE4# 2 0 0 3 - 3 0 4 0 2 3 2 



#'2 0 0 2-2 0 7 5 4 0 
A 1 - S i) m\ZttXTT)l$-VU£*#y<D&&m (A 1 -T i) SMv^T 

[0 0 8 6] 

#CIC; 04 (B) IC^-t J:^»C3felt«XgtCJ:y US;* H*^*S7X^ 1 1 2 
~1 1 h*«jfc tfWiMZBf&tZ tctoomi ©i*;f>y»l 

SfT 3 o ^1T' 1 Mm 2 ©X y ^ > tf&ftZ'ft $ o X v 

^yiflZtel CP (Inductively Coupled Plasma: i^M^5X7) Xyf- 

3Lv3-y*fmiS7>£ UTii, € 1 2 , BC1 3 , SiCl 4 , 
CCl 4 fc££ftafc*S&**#:**fcH:CF 4 , SF 6 , NF 3 ^i:^^tt 

[0 0 8 7] 

111 (W^r— 5?) IC^I 5OB0RF (13.56MHz) 

IMXtt, 12. 5cmX12. 5cmt'»»J, n^Ufflilllf -f X C 

®x«yf> ^&fMc J: *J WI & x v * y ? L TH 1 ommMcoiffiB Sr-r— a°-0 
«1 ©X^^>^#T*(Z)WlC*f"rSX^^>^^«2 0 0. 3 9 
nm/m i n v T a N X y ^ y y&fftt 8 0 . 3 2 nm/mi.ntfe'J 

, T a NKM^&WOMlRSkiZmZ. 5?feS. IffilKOlyf^l 
■fftCAoT, W(D-r-A°-^ti, ^2 6° ZL0>&, l/^K)!)^*S7 

1 2~i 1 7 &i$£*Tic^2<z>xy^>y&# x*j*yym# 

*ICCF 4 £C l^fcEvy *4x-£;h,<Z>#*iffi!;ifc:& 3 0/3 0 ( s c c m) £ 
U 1 Pa©ffiij7?=r-f ^/S©«aiC 5 0 0W©RF (13.56MHz) m;fr$:$!Ab.T 

) tC&2OW0RF (13.56MHz) S#£|gAU HKSftlC^tf) g 7 XMB 
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SrffrfltrtS. CF 4 i:C 1 2 £ b £H 2 (Z) X y ^ > ^ffe ttWE&£>*T a N 

>^iiS^5 8. 9 7 nm/min, T aNW^X'yf >yjfltt6 6. 4 
3 nm/m i n-e&S , MMMJLfc i £ & < x y ^ > ^ 

^fcSMC^ 1 0~2 O%^0fJ-^Tx^f■>^^ra5:^tiD$i^-5t^V^ o 
[0 0 8 8] 

t -t Z> Z t \z J: »J , iilCMt £ T*<SJ±tf)£Mac J; l 
ra2©#«MCD^|5^-r-A-^^^§ 0 ZCD^-A-SP^^f^til 5~4 
5° £r*U;£J;v^ 
[0 0 8 9] 

H 1 119-123 (mi <D»$nM 119a~123a^2(7) 

#f«l 1 9 b~l 2 3 b) Mt^o hilfe^llil^S^Ill 0 9&, 
1 0~2 Onm^Xy^^StU i 1 0M©iSS 1 19-12 3 T^fctl 

^v^f»^^<^ofe^- hmmmi 1 8 £&£ 0 

[0 0 9 0] 

h^^^SV^^ &|^55-&T(C^2(Z)X>yf->^a5:^e)o 

iit^24/l 2/24 (seem) £U 1. 3 PacDffiij-T 3 4 JV^MMK 
7 0 0WCDRF (13.56MH2) m^£$AbT:/^Xv$:£$LTx-/^:/y £ 2 
5#ffofeo (K^^-r-^) iCfel OW0RF (13.56MHz) m#£$A 

^ft§X7f>yMS2 2 7. 3nm/min, T a N iZMt £ x y + y 
gti3 2. lnm/min^'J, T a N IZMt 5 W0)il#Ufcl± 7 . IT'Sy, 
1 8T'fe5S i 0N{C^f-rSX^-^>^iiM»3 3. 7 nm/m i nt 

s i ONjc^f sw©a^jti±6. 8 3t&5. rou^icx-/^:/^ 



2 4 
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[0 0 9 1 ] 

i©^ 2 ©x 7 f > J; l J w©r - A-^a 7 o ° £&o£ D r©!2 

©xy^>y«atcj: vm2<DmnM 1 2 6 b~ 1 3 1 b ^^ts. n 
lcbaMtMi*, ^A^xy^^fti 1 , ni©^*jfi 26a~i3iat 

H©iSIl 2 6 a~ 1 3 1 alt: mi ©Hill 1 9 a~l 2 

£ & z> . # « £ ^ if -9; X tc ^ f (: # ft v ^ „ 

[0 0 9 2] 

2jf^tCf^^T, Hi? 5 0nm©^^f>l, II5OOnm0 
7;i,^ A £:£/yxr (Al-Si) At. fig£3 0 nm<Dmt?-$>m 

itS: 65/10/5 (seem) ilU ||| (ttf**T—2?) fC 3 0 OW0R 
F (13. 5 6MHz) li]5:KAU 1. 2 P a (D&tntn -i n,m<b%m\Z 4 
5.OW0RF (13.5 6MHz) iA&gAtt^7X7&4^bT 1 1 7# 
©x^^>^^ff^liJ:<.^l<Z)x^^>^S©ll2©x^5 L >^^^U 
T(i, C F 4 i:C lg^OgiiSrfflVN, -eti-?ti®^^SESJtS:2 5/2 5/ 1 0 

(seem) i: U ^IKM (HW^^-'S?) tC=fe 2 0WC0R F (13. 5 6 MH 
z) IMffiAU lPa©ffi^T*3^f;i/SffltilC5 0 0W©RF (13. 5 
6 MH z ) ntJ^AbX^^X^^^LXms QlfcUB.Ox.v1-y 
tf<fc<, m2<DX.ylyymm£.LTi*BCl 3 £Cl 2 &m\<\ Ztl^tMDU* 
SI51M 2 0/6 0 (seem) tU lSI (^Xf-^) ICttlOOWCRF 

(13. 5 6MHz ) tiJltAb, 1. 2 P a(DJE^T'X/>r;i/§i[©*®iC 6 0 
OW0RF (13. 5 6MH:z).lMtAbT^7X7$:MLTX*;f>y 

[0 0 9 3] 

2 5 ffilEfl 2003-3040232 
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TH4 (d) <D&m*mz>o K-tr>^«3itt>f*>K-^ffi, ^\,<\t^^y 

&ASn?fT*.tfAV*. >ft>F-^ffl»iK-Xi&l. 5 X 1 0 14 atoms/ 
ci^U iMJE^6 0~100keVi:bTl^. nl^^fSM^ 
Hl^bT, JftM»JcttU> (P) ££&fltijt (As) &/ftv*5. Hi 
(DmnMRXf^ 2 1 2 6-1 3 0#nM£tt^1-£^M^iiitC*f-r6 

7x?t4»j, SB8t»c»i©^«#l«i 3 2~i 3 e^rtsns. 

1 13 2~13 6tC(ilXl0 16 ~lX10 17 /cm 3 ©a^l5HT n 

H©fiM & n "«« £ & B?^„ 
[0 0 9 4] 

[0 0 9 5] 

^t,-H5 (A) tC^-t X/VA h^&SV*? 1 3 7~ 1 3 9 
^bl2© 3. 1 3 7&|gifr|SJi&0p^-Y*;i/MT F . 

T*&U, 1 3 8ttKttl@iKi©n^-v*^/a!-TFT©-o«:^'tS4 6 ## 

[0 0 9 6] 

&2 <D F-Vy 4 *yF-7&<D2kftl*\?-X&*:l. 5X1 

0 15 atoms/cm 2 £U 6 0~ 1 0 0 k e V £ UT U > (P) £F-tf 

> ^*1-^o iSTftt, j2©*«Il 2 6 b~l 2 8 b$:7^^i:lT#m 

Mizyfmmmmti^B^m^B^n^ a tarn. 1 37-13 9ti^ 

ftlMBtffcttffiflnStlfcV*. I^IT, H 2 (D^M^Wc 140~14 2t, ffi 
3 CD^M^fl^ 1 4 4 #7£j£$tl5 0 »2.<0^iMlift1B« 1 4 0- 1 4 2 tCli 1 X 

i o 20 ~i x i o 21 /cn 3 (Dmmffimx*nMZtt¥^£^mmKmzw<MznT^ 

2 6 ffi$E#2 0 0 3 - 3 0 4 0 2 3 2 



#2002-2 0 754 0 



& 0 m2<D*m®mmtmvmmmm<DMW* n+mm 

[0 0 9 7] 

* &, ms^mmmmitm 1 ®#*jf £«fc y » 2 ©^hwj; y 

IC^Sn, 1 x 1 0 18 ~1 X 1 0 19 /ci 3 ©8!l«Ht* nSS:#^tS^«^ 

H1 4 6, 1 4 7 
[0 0 9 8] 

#C^T% i/^ h^&ftS^^. 1 3 7~i 3 9 S^LfcH, ffrfcfci/^;* 
h*»S>457^^'14 8~l 5 0 &^IT^5 (B) iC^i" <fc ? (C|| 3 <0 K- 

[0 0 9 9] 

*t*7c*« t »DD3tifc«4 (D^mmm® 151, 152M5 <z> 1 

5 3, 1 5 4 $:0^t-^o 
[0100] 

* £, !M CD^MtfM^ 15 1, 1 5 2 tCti 1 X 1 O 20 ~ 1 X 1 0 21 /an 3 <D^g 

mmr* p k s*ttft5B*#*;&ps *is j: e> K-t s. ra, m 4 o^Mtifi 

#1 5 1, 1 5 2lCtt5fc©XgT?y > (P)'#»iK3*ifc1B« (n"'««) 
§tf&pM£&oTV^ 0 IIT'lt ^40^M%fMi:|sIi:^ll^ffl^fI€$: P 
[0101] 

* fc, m 5 (Dsfmmm 153, 1 5 4 &m 2 ©^mif 127a ©-r- a-bp 
fcSfcsM^K^sns 1 x 1 o 18 ~ 1 x 1 o 20 /cn 3 ©isia 
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[0 10 2] 

mmmtfj&f&znzo #ijn 2 6~i2 9ttTFT0y-hSit&5. 

[0 10 3] 

#;^t% tsg^Br&s^fflim <Ha*ufcvo' zmnL-tz. ^mmmvit, -f 

[0104] 

TAffi) , ^V^^±YAG^-^f~*fe^±x^i/•7l/-if-S:MA^f ) flg|^'rS* 
[0 10 5] 

fSffift'SrffofcH, «!J»JKS:^«'r'SXg4:bT*<.J:vx. 
[0106] 

3 0 0~5 5 0tt'l-12»iM) &ffV\ ¥*SttS feTKiHt:^ £X3i 

Mrs. (05 (o ) z<Dxm\zmi<DMmmMmi s 5iz$£ti2>7kmK& 



2 8 
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[0107] 

flgl 5 eSr^-tS. 6/tm©r^J;billllR^)jtt6 
.' fcV*T*, y-^BB*l 3 1 {C3t1-§n>*? h*-;i/£, 2 9, 13 

lfe^Jl^x^^>^Xh^A 0 -hLT^2(7)Mraifife^ll^X^^>^Lfe^ ftB 

[0 10 8] 

Al, Ti, Mo, Wft^SfflvWiBil«&tJPH^«S-S:^'rs. Cl<x' 

««*fcttFl/-f >*«1 5 7- 1 6 2, ^-M»16 4, IM16 3, 
Illil 6 5 ft*. 
[0 10 9] 

J£U:(ZWcLT, nf^^MTFT201, pft^®TFT 2 0 2, n 
^**;i/MTFT2 0 3 fc^-t&M&EIB .2 0 6 t, nf ^^^TFT^^j; 
■SHUT F T 2 0 4 , #j$^4 2 0 5 i: Sr^-tSM^ 2 0 7 & ^-S«_hJCJ^ 
^tSI^^ttS. (06) i*WIH#^Ttti(©«fc^/&S«S:fiJ[±r^T-^ 

[0 110] 

WiRaS2 0 7JCfeV\T, IITFT 2 0 4 (nf Y*^ST.FT) fCte^-** 

(n"«c) 147L y-*««*fc»FU>f >««fcLT«tB 
•TS»2©^*S«l1fi« (n + ««) 14 2, 1 7 1 fc^UTV**.' 
42 0 5 CD-^©tit lti|gt5^ftIlCi^4 1 52, f 

2 9 . tt}|I#2 0 0 3 - 3 0 4 0 2 3 2 



#2002-207 5 4 0 



HfeHt^ra— «) 1 1 8£^«ft£LT> f20iil 3 Oil, ^iMl 5 2, 

154, 1 7 o txm&znx^z, 

[0 111] 

0 6lca3^T. nft^;i/iTFT2 0 1 (HlGDn^* 
MTFT) ttf^*^)SIil6 6, 1 2 6 CD 

[0112] 

|gifrlll{&2 0 6tC&^T> pf^*;i/lTFT2.0 2|Cttf^*^tR 

ugjgi 6 7, d e -hm«s:^rt'rs#*Mi 2 lo-mtmmm^Lxmt^ 

[0113] 

gglfr[S!&2 0 SlCfcV^, nft^Jl/MT FT 2 0 3 (I20nf^* 

Cn~~««) 14 6fcV-^1fi*3«fcttKl/>f>ffl« 
fcbT««t*»2 0^i|«*«« (n + «) 14 l&^bt^So 
[0114] 

0 1 £ P ft*;i/1TFT2 0 2 &ffiffll^Cg^UTJ£fi£*f <fc 
[0 115] 

B»^e>', nft^HTFT 2 0 3 <Z)*3i#SlUTV*S. 
[0 116] 

3 0 2003-3040232 
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FT 2 0 1 <DMm.tfMLT^6 0 
[0117], 

^ftWlCttGO LDil0T FTlCfc^T^'- hS«07 L -/1-aSi:fc5SMH- 
[0 118] 

GOLD«jg©TFTtCfe^tl±^- htillKIKtflt < &6 £ 
*ff#Ht5#, y-ftf (»13*«M) <0^W\°-gj5£&SBP#1M*£/J^< 

^RTIg^^U; 1^, +^4i«ftS:tt5TFTii45 0 
[0119] 

®^§P2 0 7 0BiT FT{CfeVNT%> H 2 (D \s-*?-%<DmM IZ <fc *J 
[0 12 0] 

[0121] 
[0 12 2] 

H6 0«ffllS#fetft, i^b«Il 0 2±.ICSmfcTFT&*tfJf (»j 

[0123]. 
[HIM 2] 
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[0124] 

fiii6oi«t^ m%vz?tM-*z>mmm£ itit no mit^y 

VVUWlik*Xl5&) , SlftOy^lftl^ (In 2 0 3 -ZnO) , & 
fbM$ (ZnO) **mn4ii*J:H. 
[0125] 

[0 12 6] 

i c feM^rfc J: v\, 

! [0 12 7] 

=ES?a*-/V&f^SSb, /t*;>7-f> 6 0 4, 0 5 &a2ttv ^-6Q6 

[0 12 8] 
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[0129] 

in 8 (a) tt, mytmnz^t ±mm* ms (b) \tms (a) &a-a 
1102 ra^ais, 1103 b®%mmmm&X'&z>o no4i± 

m±£U> i I05iii/-;i/it$.y, ii®S/-;i/Mi I0 5t'i*n&ftl 
fc*> jgi8fc^2 0S/-;i/#i l o 7T3feft3*i"C^£o 

[01 3 Q] 

1 1 o 8 &v - xm j %i&mmm& 1 1 o h^#n»ms&i 

1 0 3 JCA^rStiS^Sr^fSfetfxoSilll-efe »J , MSA?J*SH^ ft £ F P 
C (7^i/^b^U > h-b*-^^ h) 110 9 £, ?7tm^ V D y £Mf# 
SrSrtWS. - £TW:F PC LfrmiFZhX^te^tf, Z0F ?c\z\z-f 

[0131] 

mmmmz-D^xms (b) zm^xnmtZo n«i i i o±tctt« 

IiB»l 10UB*»1 10 2^snT^5. ftfe> ^J6©^JBl*fett 

mmwiiz&LmbfcMm&zft^&z'ttzz^x. iim otfi&mmi i o 

[0 13 2] 

fcfc, y-^^#i»Sg»lHfl&l 1 0 Kinft^MTFT 1 1 2 3 £ p^* 
*^ST FT 1 1 2 4 tW^tfcCMO S@K#J§MK34x5. ggifr 
EK&£j&$ , f-«5TFT&, ^COCMOSiR, '.PMO SEM&fcOOiNMOS 

[0133].. 

3 3 a$IE# 2003-3040232 
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mm^l 1 0 2iiX>f7f>^TFT llllt m«J^IMTFT 
l l l 2 fc-f© Kl^>Ki**WK:88R3ftfc» l ©m« (MS) 1113^ 
frM£©H!t}C J: Unfile 3*l£„ fcfc, r3tli-o©IIiC 2o©T FT5:M 

[0134] 

rZLTiiffU ©SSI 1 1 3 FT© KU-f >tSilltv^«i:^o 
T^£fc#>, Il^Iil 1 l 3 ©TMttS/U n>^e>^5 Kl/^f 

[0 13 5] 

m ©ms mm) 1 1 1 3w«m p©m v its, ± 
^ft^i;pf«n*) 1 1 14^§^ 0 1 1 4ti^at[si^ : fejL< 

[0 13 6] 

# A U y 5 fc#>, ilfiifi&rl 1 1 4©±3ggp* feliT5gSPlCffi 

4©#»fc LTtf*?&<D&ft&y9 V )\s*m^t=.m&, «M»iftii-i l 4©±jBap" 
©^teffiaps^g (0. 2^m~3yim) "T -5 ft® 3 £ AW* U ^ 

.'[0137] 

mmmi 1 i..4safl:7^^-9Ai, ittityi^-wi, 

3 4 ffil£# 2 0 03-3 040232 



#2002-207540 
^RF #5£) ic J: *J # e> *l S E^Hi t fc ttgftSHbJi* =& 

[0 1 3 8] 

$1011 (»«)■ 1 1 1 3±tCtt, "^.*7^^S:-MV^^2S, ■ 
3£IC ^«ft«&«&*tfjf l 11 5±lc»aS2©mii 1 1 1 

rtiicj:^, m©«*g mm) 1 1 n, ^m^^^ii i 1 

5, M2©ti 1 1 1 BfrbtZ&ftybm^l 1 1 8^*R3tl<B. 

z:3ttt^^i?i i i 8&a&3gft£irsMT'&3<z>T';*&jii i 3 i ^bm 

[0 13 9] 

[0140], 

mytm^-i 1 1 s^^ih-rsfctotcmi s/-^i 1 o 5, $2*/- a 

Ml 1 0 7{cj: y^ihSSl" 1 0 4 Srftiy-^to-tirS. H l */-J1/tt 1 1 0 

; Hi 10 5, &2S/-;i4H l o 7tt-r£5;£tt#4M»aiRS:ai» 

[0141] 

S^(75ffS, FRP (Fiberglass-Reinforced Plastics) , PVF (tUV^—II? 

D7-f K) , 7>f 7 - v 4< u x^f;i/* feiir ^ u ?> 4 5 7°7^f 7 f i 

3 5 2003-3040232 
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mZmv^Z>Z£tfV%Z> 0 mi 1 0 5, |2 t/-JlUl 1 0 7 

3 CO ^> -JittT*m±~? Z> Z- £ * "Ttgt- „ 
[0 14 2] 

^±60J:e»{CtT|g^^$:mi iz-JlUl 105, ^2i/-Ml 1 0 7 (C 

[0 14 3] 
[0144] 

[0 14 5] 

[0 14 6] 
[H»J4] 

[0 14 7] 
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^StS^fcliS^*^) ft^Ptf^S,, ^;fte>tf)-M£II!9, 01 
0 (Ctj^o 

[0 14 8] 

0 9 (A) \t^~Vi-)Vny\£=L-^-&^)\ *#2 0 0 1, MAi/SP 2 0 0 
2,^3(52 0 0 3, 3r-3ff- K2 0 0 4-^£-£fr 0 

[0 14 9] ; 
|2f9 (B) ttfcf-r:*-#;*9T?&y, *»2 10 1, HSII2 10 2, W^A^gP 
2 10 3, 'Wfe7s4v*l 1 04, 1 0 5, 2 1 0 6^£^ 

fro 

[0 1 5 0] 

EI 9 (C) li^/^;i/n>t: 0 rL-^ (^-t?;vn>n°n.-#) T*&t), *ft2 2 
0 1, #*5>3P2 2 0 2, 3ftg|S2 2 0 3 , j»f^X>f »y^2 2 0 4 , 2 2 

0 5#£^fr 0 

[0151] 

09 (D) tt:/O^A&S#LfciH»«# (^T, fB#g£#£P?^) 
t/1/— Y-^&IJ, ##2 4.0 1, ii$2 4 0 2, Xf-^g|52 4 0 3, §E# 
1*2 4 0 4, i#^>f>yf 24 0 5^^ o &£, £©^V- Y-tt3BJMjE 
fttLTDVD (Digtial Versatile Disc), CDf5: 

[0 15 2] 

El 9 (E) IZTPtlliJt^T&V. ##2 5 0 1, ^SP2 5 0 2, gl&SP 
2 5 0 3, Wtfcm 5 0 4, (05*b&VA) ^*<£tl 0 

[0153] 

010 (A) &Mffimmt*&V. ##2 9 0 1, f^ffi'A»2 9.0 2, #^A 
#fflS 2 9 0 3, 2 9 0 4, jjfeffr*^ 29 0 5, 7 >.T"*- 2 9 0 6, H 

flfcA;fr8P (CCD, -f * -S?-fe>-tf-^) 2 9 0 7^^ o 
[0 15 4] 
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gfio '(b) im^mm (m^mm) ##3 ooi„ m^ms 002 

, 3 0 0 3, aB««#3 0 0 4, ^>f>vf3 0 0 5, 7>ft3 0 0 6^5; 
[0 15 5] 

01 0 (C) tt-r-f *:/l/>f T*»»J, **3 1 0 1, ^31 0 2, 3tj*$ 
3 10 3 ^ 

[0 15 6] 

*>fc#icg|i o' (c) iCaVt-r-r ^u-f&^MSfe&AMtf^tf), ixtf 

5-2 0 4 yT-tDmffiy-J X(D$j(DZ*&Z> a £ 3 <Z> <fc 3 £ 
[0 15 7] 

[0158] 

[0159] 
[0 16 0] 
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[02] T^fty r xi/V ^ymmMiz&n&&&MMm£faji tnm&zm 

[03] mmiz.&tt$>m±imkZm?y7 7o 

[04 ] T^f-f^h'J^ xii©ffii&it@tl)4o (HJfefll i ) 

[0 5] 7^f^7 h U ^Xii©^il§5:itllt'fe§„ (HJSMD 

[0 6] 7^f ^ ^ h >j (mmmi) 

[0 7] mg t m*mn<Dmmmzm*®"e&&o. (mmm2) 

[08] %3t»it©±iBH*fctt»f®H&^"tH , e*S. (HIi3) 

[09] «^«a©.-«S:^'tH. 

[010] n*m&(D-M**?mo (mmw4) 
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[**«] El® 



1 
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[01] 



(a) mmmnmim 




n-.mmm (7Mt£^trjf) 



(B) Sg2<DS«U5©85tt&<D#«g 
<£. 





10:3fSl£>g1& 
14:Sll©&»# 



'(C) $10>£«lO<?)ilfiXg 




(D) MM'&aWim 



(E) !S3<7)S1£l7CDfg3S&<Z)#Si 




(F) ^2<73S1S<7)iiJg|Ig 



"3s 



E 



i ' , ) 1 1 1 i i , ) ' t 1 , ) l 



! i i i : > ■ i i ! i : i ; 1 i i t : i ; ' i t| 



-3 s 



(F) ELM<DMf&. !B4©*«©tt3flS 

"3- 




19:*3fflft#« 
20: ELI 
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[02] 



CVDiilC** a-Sifi 



6.00E+09 



4.00E+O9 



O.OOE+00 



-2.00E+O9 



-4.Q0E+09 



-6.00E+09 — 



-8.00E-W9 




-1.00E+10 



CH3] 



W(100nm)\SiO 2 (100nm) fctl&it 



5.00E+O9 



4.00E+09 



3.00E+O9 



2.0QE+09 



1.00E+O9 



O.OOE+00 



-t.OOE+09 — 




45CC1hr. 
43<TC1hr. 

4ior:ihr. 

•K - 4(Xrcihr. 
-•- 350rihr. 



-2.00E-W9 



WftK 



Si02fi£« 



%«3 
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[04] 




#2002-20754 0. 
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[H9] 




(E) 



9 ffiE#2 0 0 3 - 3 0 4 0 2 3 2 
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[010] 




1 0 ffiE4$ 2 0 0 3 - 3 0 4 0 2 3 2 
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[M£] SJB* 

mm] 

.T^*.»J«l:<#0«lt-6z;i:S:BriB^-r53i:?:a»i:UT^a. *5§b^ 

fc* l 3 &?g/*U . ikmtf&WLir Z> 4 l 0°CJ^±(DM^(Z)^ 
-ttaW^STHftttJi l 2©ji^*fe^j:^@icfev^T> £*ivMc 
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m%m^ [000153878] 
1 . B 1 9 9 0^ 8H17H 
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